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Silffi<t^ia<!:*5, iSi8KtflS3 5-l 60g/<S:CX 



3 

icmx u . mam 3 mmm%-ca^EEr&jtM^(om 
n%mMt 5ii2aaitcj:f3f#6 nifc;^ i m 

^fiK^?Sif©KK>Ptf 2.MS80*l3*i(glS*i 1 0 0 
%t(±©ji«acc«c5J:^«:s9Sf Sci. Ro^. 

i ««^aj©^sc;«^ i * ^wr s^s i t; s 

<!:*#gi[<!:-r5«?PfS5R©ffiSfflll 1 ^(csesg©:^;^, 

[f«*^5 ] iiij%eg^b«)t^»4©m 1 mm-cmhii.tc.i^m ao 

«ll2Mffi-C»e>tifc?g?Ei*«:, ^«|{cj:or^Dfc 
(D$mm 1 ^CCSBi?©:^. 

tBI£«ft{b«5tm©Jg«(c J: 0 #6 *;Hf ^>tim 

{^xmmt act -r si#gt8»*©fflffl» i 

^xt*^ 2 ^x«»4 Ji^cteaK©:^^, 

[iS*^7 ] tti|naKf#6ti?c^jffi©i!^©ffi£T*;i' 



I^^Q - 4 3 6 1 9 

4 

H5^©ffiffl^ 1 JaX»ll4 ^«^5 «(C|64£©*-^. 

yim-!K^\^fm^rjfmmmi>xi^-^^^mfS.-ti> c 

i. SO\ *tt«to©«at^:^Sdi«iau. C©gltt© 
^i>< i*>-SB4«t<b«j*f^©»2SErSffliaPg{c#A-r 

i*ii#®<!:-r4#i¥st*©fi6HiP 1 miPhmim<o 

Cit*3B9 ] ^2gffl®pg{c»Ji,>-c. » 1 atHfi©«6fk 

i^j^ifi^ffiss if^ii?^©m^?K*fflc^-cKaiti^a* 

c©^is=£i?i)«mi9:pg«c^A-r6ci4#at<i:-r 
S!|$s¥s»*©ffiia» 1 4 jfix{*m 6 ]«xt*» 7 

^icfB*E©:frffio 

CI£^©^flI)''<CS%B^] 

^Tx^mmMmsL^^^ 3 # + ©it^ct 0 i^i. > 1 

2 0~ 1 6 0'C©:t-y©ajS*fflt^-CffiiSA^:^F^±® 

y 7 rh&ga^2 , 207 , i92-^bmI9 <t i 
■6Wb!B)«<BHi3tc#itt-*^S©«atB*-ft*M^L/rt,> 

ymmic^Wi-^^c ©^fftw©sji 5S{b«) i©ti>ffa 
xm-m§im(omm.^^^ c s {c+5j^j:s«±«c 

^(DWiifi iy-^oV-i I- KFe^ (SO, h (OH). X«NaFe, (so. ), 

(OH).. *iMbi*ac?««i45SiJi*©^F«fgiaE©j^«-c 

VlSSLLX m^X 1 5 J: ^5 tc jSlt;J^Tf«©SJt4g^!B5©K 

chhrnmammtc, «s?L&*>o/c«tfbi*. was. 

AflFe,(sa),(0H).RO'$fii^+P-9-'r h 



I 



5 

FbFes CSa)4 (0H)„ o}^-c#ffif S. 

*ai^i^m4,oo4.99i#«. MifliSti^^tfK 

■CI*. ±SB7^>X«Fi*i^l3m2,207,192-^<i:|^^<Dia 

ns. 20 

©-C. SSi*B<!:*»#K:^53S!>*-ClsIlRi-*©»itt^ 

aSScD^^ffii L/r3lffl!^i'FUlBill2,144,966#3&5 

*S. MtlJl!S©:^a-C«, glcii&RC»«/X»IB<!:4igi^ 

ad^ttif4©ffi^{C)Ftl/"C4 0-1 00 %t(±Ojai!lS© 
BS4ffll-»K{tt4*ftT 13 0-170 'COit-^^oaS 

^«riefiK6 0-7 0 g/ct(±©StoriSt»fii«:ii 
i'^w-ji-riBiist ©ASis^^^wr 



6 

©r> ^:^ffi«je«S-r*th:i^-S©^satsai®P§r©?§ 
a©i!iMKMic:^-s. *g«i-^ai:^-c«ffiis#wai* 

-c^mu-c^-:^ c©--i-;^ h*^ii 

5;®«%esfbt)©ttiffaai{cfijfflo. ^©f^Kiff^ne 

fifor^:^«. ^ >:^^'S:mm2 ,207.i92#«:ffi 

-:^ri^fbiKj©atllR0ffl6:^r*JHf-r>© 
©:*jS©jS?R*S'J©:^-c©JSie*^e^ 5fcj6K:fi&ffl 

lS-CUllfe«gffc«!l*f«4©^a© 1 5-2 bVoLifiUm-C 

iaMsf4©ti£*©i^Ma^a(cf^tti3 n5«8(jw*-a<t 

IWKtpKIXii^ti'&O-C^ ««©tB@JR*!ta4>!iL/<«c 
■c*<3. -eoiSmi Lt:«{b!BJ©'f:*-'i'©iSSafiKfb*« 

g8-c5SKts®sa*i*c?.©-c. mi^i^^-ctms 
>j#is©«afcit^s. 

m^iC. 'f*'f«««:*©iB©|5|lR$B8 5%]ilT-C4) 
»3. ^^©^BJ^jllSiBjCCllKiiSn^o ?^)i^f?*©f& 

^, ^ffi©iB©a**5^i;So 

*f6BJio@a«jB. ±ia^^L^&4fiiEL/. Si^i©)^:^?: 



^fig mil -C^ * tl -C t » .5 . 

■tt-/*'?©aL*J:9Wia©l 2 0-1 6 0*C©^-^»'© 20 

iS*''i?& b C ® ji«lfi/)iSCc 1 5 i Jtc S J: -5 ten 
0 ~ 6 0 g / « SO'mOKiSS 1 - 5 g / « ©SiftKffilfi 

•s^^s** 0 s J: ^ tci^ s nr 5 c <b -c* ^, „ 
1^ 2 mmmmt. ns.r-cmsc:M^(om!^.j: o isa-e 

■ffi*'^fiS€,***4<!:^&S6K*^©^<t©tB>!=tfi«. SliS 
ctJ©ffil8©StcJtl5t>-C®!*i*i^t O jfiSJ-C* S J; ^ CCS 

0-160 g/'iJ^i:fmr.im&2^3g/t<Dt-'^ 

■5. ±ie?gjgsj^UsiUi©^gia^©;^gi5^*^^o 

«|J(C^* n-Ct^fciS tS^JSt *??jS{cj: HiRnllfg^c 

^©j»*i 9 im-cmi-mnm^w&s ^xmms so 



![$5^¥^6 - 4 3 6 1 9 

8 

KiSM4-8g:/«&Cf^^iSSl-2 g/e©6fiK 

*5«Bj©siJ©!|f itJc J: ±ia©s?*ajl2ii§T«£{b!B» 
iiiE»ai©^®Pii^7^, issefE^4 - 8 g / fi tm-iSi 

^t-^fJ^u-^^ h%^SJtct>£it..-CWb©J©0SS 
©gfe<!:ISSCf*^©;«cS|5^<!: *$A-C*J *) ^SCJf«# 

#s^«^caifcjsi^t>r«. miamm©s?K<!:^f*©ss 

ss?fitfj«:^*nsKtc>i*-rseiEYb!Mt!tsf©+B*«B. m 

fgctioffijstjgad^^ccjttTi 0 o%Ji(±©jg*ja{c^c 

SJ:^(C3IS34a. ®^S«. f#6n*i@ig©jiglKjg 

6. ^ii«±ia©aam©iii{c^A3*as. 

m«-cA^ Lff •sffi^s^wlss^b!g5tt^s^«. a^^^c ») ©a© 

^Wuri^-S. S?fftt©m«6*»?>#IS«i^©±f2^* 

lHliR-rS©*W*LCH 

*i6W:*a«*iJ>< <tte<r©«ia*^tf. 

-t«#6i£5©^»^{C J: SSftS^^bffia 1 . 
-^4??lSE5-»i-l 2 5-1 6 0 *€©:*-- ^©iSffiilSi 

>icti«j*f*'^c^^?S{cj:.s^i©jjnEsmteai4, m 
tH^©i®«©iSS» 20-60g/e-c*s. 

EET©02MtBJl!i®. ®2?SHimi#64aS?Sjga^ 1 
i8<t(i»* L/l»ai?BJ^8<)JBSI?rWr.5©-Cj9jlK:J:i3iai 



9 

m 1 miCTjk-riiB <. mmi vwlm^ s n/ctBstti^oD 
sdbx 1 0 o%a±(oi\:^mkmmms.'c^&Lmm.m 

:^Trsffle«jtc«7 5-9 5'c-cff<c*:>*T-5. cne>© 

Lt^i^K 1-2 g/e(c$t}$-r5ia3<fc^ 

fcf#e>n-5S§fjK«. 2-3©swxS4, e*Sr»^#T, 

tnjimi 2-cMiit-cg^<ta^©^*fi!^t*^i^«c^* 
ti>, c:©xli«*;^•9■-^>*^¥^te5•t^•r^fi^^*3*^j0^^^ 30 

s.^^v (Dmmum^t i>na< Ktt»aixg e -am. $ 
ns. mmi 5«4>ttsuixiii 2(ciiA3<as. xs 

1 2©;®«1 3m«'^;l'=¥^-^$fiF^783,549^(Cfe«g 

©:fir]ffit?ffl*j3nyc{cm«?xg3 2(cjiien-c. ffiisi 

•CjiDlESHlXIKc^ASnS. g[X«{*19Smxg4- 40 
6©Slg{!i*«l)j£urte»3. W?a)i^d:«l¥>':=^7-A«rii 

e»n/cgt^?$^^fKxiit^(cf«6nirii)fiiii!<ssi 6 0 

ig^XBK^^Wj!/;^ €ri?^i3 ^ + -^cgJ* J; 0 
]SjaBP-fel«j 1 2 0 'CJ: I5!i5jar*a*5il«j 1 6 0 •c.t f) iS 

x*i 4 (Dmmmtp<Dmitmtm<Dmmmii. mm<om& 
tmn o-c2o-60g/e{cB o*ti4©ffiis*i^^K so 



- 4 3 6 1 9 

10 

ur»-4*©t*iSgT«l^tff ^gp^g^^a^L/ 
{k«l©MSiSfi»m«iSiW^fig-c*5 c: i *>*iW? Ofc. 

Mtc, ajl%tm«Kg**x4ffiiS©^±;^»?rafg3«: 

glc**)i7a^r«l»3 n5©-C?5SK^^ffi©jfflatB8K** 

^S1#i^^3i4496e^©^-ef# ^.n^S^JilT-C 0: 

/raffiSHlXll4 tt, i£ig<!:«<!:gfe<!:©^S8IE{bK)i-<:i- 

^*m*©^«80c i tmttJ©Mi8Rc)fii t i^m-t * 

Ltc:t- V ■t'ly-y'il^hWl.liiUl 5 - 9 5 •C©ag{C?ft 

ip-r 5 . mmoy^mmcm 6 nfci^^r±tB©®Kas 

E?gtBl?i2K:^Al/. giaKS!W»5j4~8 g/eK«C 
l±lXe4-6©»2a|lgfc4»tBX«6{C^ALr. i 

c©s?g«ffl^. jSiiiis i6o~2oog/« 

S. J: (fiiaff* 0<{3: 80-95 'COfig 



n 

0~160g/«. »*t/<«100~120g/«CC 

mii&imicm^:^ tistmm'&omusa&SLAi 2^3 
c©sffi«*/c. mnmmmmT.mi 4vmhtitcmm 

So 

mmsuim<tuxmii^m-s-?>. 

p^mmmiko) ^ t •:?]SLV^itm<DmuitmDi^ 9 5 

&<Dmtm-^icj:':>ximm&t^^tsA\ cti^mm 
m(icm^ux^j:<. x«iS^WKW*U)&»^K»f?s 

nmmMLxii^iK 

a>^m<DP^mi}m^srimmmicmifoxmiix^^, 
±fe©ssmxe-cpi i;{b=^sit>*i^ c s J: ^ ^ci^S^ 

ZnS+ Fe, (SO, ), -»ZnSQ, + ZFeSQ, + S ( [ ) 
ZFeSQ. + 1/2Q, + Hi SQ,-»Fe. (SO, )j + H, O (H) 

2 o<DStt>S;4 * lcii>xJK^x^s L r ^) J: I,*, 

2hS+ V2Qi + H. Sa -'ZnSa + S + Hi (III) 



(6) !|#4i¥6 - 4 3 6 1 9 

12 

cne.©sioK:B3o©ti. ap%. ^jswbfj^wffli 
K^tcjrs^ffisib^^fbffliiWJi brf^ffl-r*^-r5f> 

fit-o-c. ±ii/-c5ft<baiiS*>e>fiS*#)ii«6<b«5»> 

©lpr-at-<:^->}cj:':)rK{b5n> iaS!&i*^i 2 o-c© 

6. «ffi<f©»H*-f:*->{*»tB*©S^Kj:-or|p^- 

g^-r:*->ccK{b3ns. 

<ka'?©ffi;tjj7"PH2;<<!:©^:^(ca5&5ns„ 
Sky'a-^:^ t VXit. iRtB©H+irtfi£l5tRy=Hti©iSffl 
l*9fi£tJti:^ti©?Rffirtie»<!:!&i*S, 

^ffi. fflg[RCffifEfbiK5©StStt?rJiiE^#tC-r 
20 €.ill-Sti»-i5fe<!:©^S©¥§B7!>lf!K£-r-5. «t5^b«9 

(o^itmmm:^u-^^^<tcmm-r^<Dxz.<D^^miim 

'C:i-'f;©i6'^.J:i3iB;S-C©inEEat±JK-:>c>r«. SfD^ 
(I). (ii){cj:e«giffilS©]®«!A5g«bt:a,2-c*Sc 

K<b^fr40figpsart{i:«i}#-r s/cJ6(c*^B^r « 3 tB 

30 &i)mtb<>^i&m!^:irx$,i>j:'?fj:-m<Dmicmmsti 
m^m7cmxmm^tii,(Dxmmm^im(Dmmm^i)i 

Na,Sa + 3Fei(SQ.)3+12H,0-*Na,Sa " 

Fe. (Sa ), • 4Fe(0H), + 6^ SO, (IV) 

|5lB#tC. P b A g-r:^->i©P^«)[gil©Stc; 
^iCU-^Xm-&it^iCi&V'^U-*)-'( h^imV^'^Zl^ 

40 -f hSfl^fiR-rs. 

WSS.tft2 0 g/e©t^«»-S*r^4${jl g:/<*i§ 
(cliJ^O. KS*55 0 g/e©i*{3:i|^5 g/e^r^Stc 
iit^-ra©*JjfiF* 

50 flie?imxg©gia*^«£i6tS7X7-f hsijsi© 



13 

y3D--< vi,i%±tcnmmti>, SIE(Iv)*^£:^rK:Ji^f■r 

CSJSCD. (iDtcgfo-ctf ^ciDnSo 10 

«cl,^©-C; JSttSl£:gm©IK«rltai3ii-Sfc«)Kja«JS 

lfiI»EWKfftotlfc±fB30®aig|«iffl©^^, 

^^Xg3 2 ©WfiM^itJOjiij 1 6 0 ~ 2 0 0 g 

/e©»tgajagfsj*iiafi=j{c^^(cm«i/r. itiiist 20 

>©amiHigs©'*'?pig2 3{cfiy&3n5. cofsmo 
2o©f6j?jsi9:P§. BP%m^immT.mi6t^mm9: 

WXgl 8<!:K:J;o-CMSI3ti^.. ^©PgfCBa^XS 30 
3 2 ©?lfrjffl»«f?S**««& 3 n a . 2 o©[^aE©pga© 

L/-CU5. S7cXg2 1 K:K't>-C6JEft'^W©»ittT-C 
®!tt0-^^jg<!:»IlEffiUlXli4 ■C^Dyt^®<i:©3R:^ 

^•rs (xii2 5) st©jss?ri^sf5o 'pm.<Dm-mi 

(clHliRO . mM<DV3L^ ^ h gia^SSirSHlXli 16, 

is-ctea-rs. c©7x^-Y h^ia©-si5««ii«±^ 

aE«ffixii6-c*tt®$*is. jn]Ev5tiJxfi4©«fiai^# 

o~4 0%«:auff«. 

IS3@©*r4{c<J:n«. 1S?MWX?i4-6-cff ^txSg^ 

$*?s«s%^Esaixii4 i-cjaai-rs. mma.. *> 
>© 2 mpgi^nisiEi^saixe 1 e . 1 s -c^ d/c;^ so 



- 4 3 6 1 9 
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W3ias»»»e^<t©?¥aT-c«affi3ns, f^A^zfkt 

ttlStiKSiOSW. ®J^Ka5&i6~3 5g/e-cm- 
5~9 5'C(C«^3n.5, 

jSffiftc J: 5«iFS!©»i8t««:f»e>nfcg|jS**nffiSfflxg 

BP-^. »3a©:&a«..»lHSOf»2 0-Cn^U/caffi 
)&:2o©:^i**ffi^-ti)fc*>©-C*S. ?^ji©S*Mffl?: 
<SiEl/^Cti"C^2igO70-?--l'— 1 S©7a 

*{i^fcffi^x»t?B. mmiM.1. 4Rif7i:ma-r 
tut J: < . c n e>x«-c©?§ss{3:et??©i^Hrt-cis 2 la 

Si?Sr«Wt!B5«i|4©if^3 0 %OBi^>*i^M€:^i±-r 

^ 3 S©:^i4©i^«: i-^Jtr^^gjfe&i^f^S^ciKsjbtJS© 

«:{3:C©«^»SilS$*j8 0 %(cSiI^S. M 1 0®:^ 
■CB. :*JHf-f > 1 1 ©ffiiS7 i 5 -f hSIiSWflSaax 
liie--19. 41. 42. 2 3S.i>'2 4A5=SBS3n. 

mi, seo-c, gti?©i?iBK:Ai!ii^c»iE**n^-rK«g 

©ffiiS*Mfi6:'7?rr3l±S1±'2.Ci. x«. igi^a©^ 

5Sfb!a©-^JSJS)S©pfi#*ia±-r5:^cdt){c, mjtm-^^ 
{fc^%^ftD-r-5©*iw=PJt?*-5. ^:n6^t^B^^f* 

-^ai o'~i o'©r-^>tt©re''J;t'S!*i»-7 

- - r - + >tt©^ i"; juK^Ji -7 - i sti&-r -5 ^ 
mim7ci!kmmti^'cu2m<oit^. wtt)v\'-y 

x-jUT 5 >-^^•^-;^^^^f^>K©ffiffl^>DJfig■c*^.. 
W«Mk^©asjl)Dffi«-i!afc. JOEaWf-^t;®*! e 
^«5 0. 1-1. Og/t©fflB-CS>S„ 



(8) 



1 9 
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Zh : 49.6% : cu : 0.94% ; fg: 9. 6%;pb:i.35%; 
S JgM : 30,8%SO'Ag : 1 2 0 gr/ 1 
mMlf*«Jffl;®M(J2ISt«g®t 195g/fi<!:ffiiS55g/ 

mitmin^'f^mn v . tm(Dm 9 2 3 2 5 ^ 

g|;j02':J(Dll®l(Si)nffaai{C«&^, a}^«S{tJ|«2lt*l4<!: 
1 3 5-1 4 0'COSS^^J#T^. ^Smsi 3 

H»sa = 1 8 5 gyt : 

^2 



16 



10 



20 



*Zn= 6 0 s/z : 
Fe: 2 g/€ : 
Fe'^ : 0. 2 g/i ; 
Fe'* : 1. Sg/'ZJSL^ 
Cu : 0. 5 &/£ 

^iKi mm2 mms 

«l7J(D2-:>CDilil'Cme>ti:^c:^?ggliS^. FMUSt^L/ 

m:mmm^mm(^c^r>x^mL. ^sffi3n)t2^c^)^^•;^ 
€>o ^#6n/c^^s^^PMusfe^L/7KT^l^^vl/:7*^bL/ 



30 













Na 




H2SO4 






Cu 






%7e 






I 






12.2 


10,1 


1.080 


2 






12.7 


10.6 


1. 190 


3 






14.5 


1.5 


1.050 






113 


6.6 


2.5 


1.900 





















Zn% 






S% 








1.70 


4.60 


1.32 


76.2 


0.54 






1.55 


6.40 


1.24 


72.1 


0.94 




misp& 


10.40 


7.50 


1.44 


66.1 


0.38 




^i:^7x^2aB 


2.20 


5.65 


0.063 


75.55 
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(9) 



#£ir5p6-43 6 1 g 



18 













In 


Fe 


Cu 


mm 


1 




62.8 


98.7 


82.2 


47.8 


8.0 


2 




61.4 


^.6 


74.3 


49.1 


M 


3 




55.1 


90. 6 


65.9 


31.2 


3^3 






60.4 


98.2 


76.8 


94.3 


3.1 



^4 I^BE^ffll^fc^^O^ 



jgt;>|iIJR^(%) 



Qi 



Ag Pb Zn Fe Co 



0 


147 


3.6 


0.1 




















1 


137 


4.6 


0.2 






846 


78.4 


8.6 


99. 2 


94.3 


99.0 


97.7 


2 


127 


5.6 


0.7 






88.2 


83.5 


25.2 


99.5 


95.7 


99.5 


99.4 


4 


115 


6.5 


1.9 




20 mk2 
















5 


113 


6.6 


2.5 


1.90 




85.4 


73.5 


10.4 


97.4 


86.2 


99.6 


88.1 














87.5 


77.0 


23.2 


97.8 


88.4 


99.7 


99.2 





Ag 


Pb 


Zn 


Fe 


Cu 


S ^ 






% 


% 


% 


% 


s% 


















285 


0.35 


1.95 


5,1 


1.52 


88.2 




440 


15.9 


0.15 


1-8 


0.16 


35,9 




430 


21.8 


0.07 


1.65 


0.06 


3,9 


m»2 
















260 


0.40 


1,65 


6.3 


1.45 
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